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Abstract | Hepatitis E virus is a foodborne and waterborne virus commonly transmitted faecal-orally
and through the transplacenta. Hepatitis E virus is one of the viruses that causes acute and self-limiting
infection with a high risk of developing chronic hepatitis in immunocompromised individuals usually
leading to liver cirrhosis. Individuals living with Human Immunodeficiency Virus have a greater
risk to the virus due to their impaired immunity. The study was carried out to determine the sero-
prevalence of Hepatitis E among people living with Human Immunodeficiency Virus in Ogbomoso.
'The blood sample of consented two hundred and seventy five (275) subjects were obtained and their
sera were screened for antibodies to HEV using Enzyme Linked Immunosorbent Assay. Samples
were collected over a period of 4 months (September — December, 2014). The mean age and mean
CD4* count of the subjects were 40.14+0.47 years and 387.28+18.91 cells/mm? respectively. Out
of 275 subjects tested, 15(5.45%; 95% confidence interval) were positive for anti-HEV IgM. Anti-
HEV IgM was highest among the age group 11-20 (9.09%), female (7.83%), civil servant (7.37%),
> 500 CD4/ mm? (7.89%). The multivariate analysis between age and CD4 count shows highest
prevalence in the age range 31-40 years with CD4+ count less than 200cells/pl. The seroprevalence
shows there is a significant difference between age and CD4* cell count. The result provides the
evidence that Hepatitis E virus is present among HIV individuals in Ogbomoso and they are more
susceptible to the virus.
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Background

Hepatitis E virus is a small non-enveloped posi-
tive sense single stranded RNA icosahedral vi-
rus with a 7.7 kilobase genome that belongs to the
Caliciviridae family with divergent clades- an anthro-
potropic and an enzootic form which subsequently
evolved into genotypes 1&2 and 3&4 respective-
ly (Purdy et al., 2010). Among indigenous people, a

significant prevalence of HEV specific antibody has
been reported in Asia, the Middle East, Africa and
several Amerindian Yepka tribes in South America
(Teshale et al., 2010a, 2010b).

HEV is excreted in faeces of persons infected with
this virus, and is transmitted mainly through the
faecal-oral route. Other transmission routes include
food-borne transmission from ingestion of products
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derived from infected patients, transfusion of infected
blood products, and vertical transmission from preg-
nant women to foetus, zoonotic transmission from
animals to humans from exposure to infectious body
fluids of infected animals (Zhu et al., 2010; WHO,
2014). Although, humans are considered the nat-
ural host for the hepatitis E virus, antibodies to the
hepatitis E virus or closely related viruses have been
detected in primates and several other animal species

(WHO, 2014).

Although HEV often causes acute and self-limiting
infection (in that it usually goes away by itself and pa-
tient recovers) with low mortality rates in the western
world, it bears a high risk of developing chronic hep-
atitis in immunocompromised individuals with sub-
stantial mortality rates (Zhu et al., 2010). HEV occa-
sionally develops into an acute, severe liver disease and

is fatal in about 2% of all cases (WHO, 2014).

Chronic hepatitis E virus has been observed in HIV
individuals (Jacobs et al., 2014). It can cause rapid liv-
er cirrhosis in HIV individuals with low CD4+ cell
counts. Often there are no symptoms and the infec-
tion is usually cleared by the body’s natural defences,
however, immunosuppression is a risk factor for per-
sistence of the infection (Neukam et al., 2014). HEV
causes around 20 million infections which results in
around three million acute illness and 57,000 death
annually (Lozano et al., 2012).

As cases of hepatitis E are not clinically distinguish-
able from other types of acute viral hepatitis, diagno-
sis is made by laboratory evaluation of IgM and IgG.
Acute hepatitis E is diagnosed when the presence of
IgM anti-HEV is detected (Junaid et al., 2014).

The seroprevalence of HEV among HIV individu-
als is less documented in Ogbomoso and Nigeria, at
large, justifying this research. There is therefore an ur-
gent need for research of this nature to provide nec-
essary information for pro-active strategy formulation
especially in the study area.

Materials and Methods

Study centre

'The study centre was located in Ogbomoso, Oyo State
in the tropical belt of South-Western part of Nigeria.
Its geographical coordinates are 80 8 0” North, 40 16’
0” East.

Study population
'The study subjects were consented HIV positive indi-
viduals living in Ogbomoso, Nigeria.

Enrolment of subjects

Consenting HIV positive individuals were enrolled
from different HIV/AIDS support groups in Og-
bomoso. Enrolment took place between September
and December 2014. Thereafter, consenting subjects
were enrolled for the study. Demographic and other
relevant information were retrieved from the study
subjects using a structured questionnaire. Afterwards,
blood sample was collected from each of the 275
consenting subjects enrolled for the study. The study
protocol was in accordance with the ethical standards
laid down in the 1964 Declaration of Helsinki and
its later amendments. All study subjects gave written,
informed consent.

Sample collection

Samples were collected in a tube without anticoag-
ulant for serology and with coagulants for the CD4
count analysis. A tourniquet was firmly tied to the up-
per arm of the subjects while sitting and skin sterilizer
with 70% alcohol. The sterile needle was inserted into
conspicuous antecubital vein and the plunger of the
sterile syringe was withdrawn and pressure applied to
the puncture site with a cotton wool to stop bleed-
ing. Blood sample was spun on a bench centrifuge at
3,000rpm for 10 minutes to obtain serum. Serum was
separated immediately. Aliquots of serum were made
per sample in labelled sterile cryovials which were
stored at-20°C until ready for analysis.

CD4 count and serology

CD4 count was determined using standard laborato-
ry procedure with the use of Counter 2 (Version 2.4,
Partec Germany). All the 275 samples were subjected
to hepatitis E virus specific Enzyme Linked Immu-
nosorbent Assay (ELISA) using the hepatitis E vi-
rus IgM detection ELISA kit (WKEA Med Supplies
Corp, Changchun, China). The assay was performed
according to manufacturer’s instructions. The optical
density was read using the Emax endpoint ELISA
microplate reader (Molecular Devices, California,
USA) and the result was interpreted according to the
manufacturer’s instructions.

Statistical analysis
'The data obtained from the study were subjected to
descriptive statistical analysis. Variance analysis of
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serological pattern of hepatitis E virus antibody was
analyzed. All interval estimates are 95% confidence
intervals. SPSS program for Windows (Version 21.0;
SPSS, Inc., Chicago, IL) was used.

Results

Demographic characteristics of the study population
Table 1 shows the age distribution of the study sub-
jects. The highest participant rate was found in the
age range of 31-40 years (36.64%) while the lowest
was found in 11-20 years (4.00%) and 61-70 years
(4.00%) as shown in Table 1.The occupational distri-
bution of the study subjects is shown in Table 1. The
CD4+ counts of the study subjects is shown in Table
1,89(32.36%) were less than 200cells/ pl, 58(21.09%)
were between 200-350cells/pl, 38(13.82%) were be-
tween 350-500 cells/ pl and 90(32.73%) were greater
than 500 cells/pl.

Table 1: Demographic characteristics of the study popu-

lation
Age Range Frequency %
11-20 11 4.00
21-30 39 14.18
31-40 100 36.64
41-50 84 30.55
51-60 30 10.91
61-70 11 4.00
Total 275 100
Occupation
Artisan 85 30.91
Student 8 291
Unemployed 17 6.18
Civil Servant 95 34.55
Trading 70 25.45
Total 275 100
Cd4+ Counts Cells/ pl
<200 89 32.36
200-350 58 21.09
350-500 38 13.82
>500 90 32.73
Total 275 100

Prevalance of HEV IgM among study subjects with
age distribution

Figure 1 shows prevalence of HEV IgM in the study
subjects. Out of 275 subjects whose serum were tested,
the highest prevalence of HEV IgM (4%) was found
in persons whose ages were between 11-20 years, and
that of others age groups is shown in Figure 1.

Prevalence of HEV IgM of occupational groups
among the study subjects

A total of 275 study subjects with different occupa-
tional groups were tested for antibody. The prevalence
of HEV IgM in traders, artisans, civil servants, stu-
dents, unemployed and unspecified is shown in Fig-
ure 2. Civil servant had the highest seropositive of

(7.37%) while student had the least which is (0%).

Figure 1: Age distribution of HEV IgM among the study
subjects

Figure 2: Occupational distribution of HEV IgM among
the study subjects

Figure 3: Prevalence of HEV IgM in relation to CD4+
count among the study subjects

Prevalance of HEV IgM among study subjects with
CD4+ count

'The prevalence of HEV among the study subjects
with respect to their CD4+ counts is shown in Figure
3. Subjects with CD4+ count between 350-500cells/
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pl had the highest seropositivity of 7.89% while those
with CD4+ count between 200-350cells/pl had the
least seropositivity of 1.72%.

Analysis using logistic regression of seroprevalence of
HEV IgM using age and CD4 count of the subjects
As shown in Table 2, a significant difference was ob-
served in the mean seropositive group in the analysis
of logistic regression for age and CD4+ among sub-
jects with a mean of 40.14 for age, 387.28 mean of
CD4+cells/pl.

Table 2: Seroprevalence logistic regression of HEV com-~
paring age and CD4+ count

Group No of subjects Mean
Age 275 40.14 = 0.47
CD4+ Count 275 387.28+18.91

Values = means+* standard error

Multivariate seroprevalence analysis of HEV IgM us-
ing age and CD4+ count

Figure 4 shows the multivariate analysis between age
and CD4 count. The highest prevalence is seen in the
age range 31-40 years with CD4+ count less than
200cells/pl. However, there is significant difference
between the mean age and CD4.

Figure 4: Prevalence multivariate analysis of HEV IgM
in respect to age and CD4+ count

Discussion

Hepatitis E virus infection has been described as an
emerging infection among immunosuppressed pa-
tients across the globe, most especially resource-limit-
ed countries (Kaba et al.,2011). Hepatitis E have been

shown to be a causative agent of acute and chronic
hepatitis in severely immunocompromised patients
such as organ transplant recipients and person with

HIV infection (Odaibo and Olaleye, 2013).

In this study a low rate (5.5%) of HEV among
HIV positive individuals was found. Although this
rate is low as compared to the previously reported
among similar populations in industrialized coun-
tries (Kaba et al., 2011; Crum-Cianflore et al., 2012;
Kenfak-Foguena et al., 2011; Clemente-Casares et
al., 2003), it is also higher than that reported among
some population groups HEV endemic areas of Afri-
ca (Adjei et al., 2010), and Asia (Khuroo et al., 1994;
Labrique et al., 2010). It is much lower than the rates
of HEV infection recorded in Nigeria (44%) (Kaba et
al.,2011),(12.5%) (Odaibo and Olaleye,2013), Ghana
(45.3%), Cameroon (14.2%) (Torsten et al., 2013) and
Plateau (31.1%) (Junaid et al., 2014), among the same
subjects. However, the rate is higher than the result
obtained from the study done in Switzerland (2.6%)
(Kovari et al., 2010).

'The antibody positivity rates appeared to decrease
with age, and increase was marked among the age
group 11-20 years with the highest prevalence. The
lowest prevalence was among subjects of 61-70 years.
'This agreed with results from a similar study by WHO
(2014), where the prevalence of anti-HEV IgM was
highest in ages 15-40 years. This finding from the cur-
rent study explains that the use of antiretroviral drugs
does not completely eradicate the virus even though
the level of CD4 count is boosted.

Furthermore, the current study significantly associat-
ed civil servants (7.37%) with HEV IgM prevalence
as compared to the traders (7.14%). This may be due
to the fact that the civil servants are more engaged
in the behaviour such as eating of uncooked food at
work, hand washing etc can put them at more risk to
the infection which is tantamount to poor awareness
and knowledge about Hepatitis E virus infection.

'The current study recorded higher prevalence among
females than males. This is consistent with what had
been recorded by Odaibo and Olaleye (2013) and
Kovari et al. (2010). A logical reason could be that
in the current study area, generally, most women are
more exposed to HEV infection risk factors such as
behavioural or cultural practices. However, in con-
trast, Junaid et al. (2014) in Plateau reported a higher
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prevalence among males than females. The reason for
this disparity may be linked to various interplays of
differences in cultural practice among other factors.

The prevalence of anti-HEV IgM by CD4 count
among the study subject range from <200cells/mm?,
200-350cells/mm?, 350-500cells/mm? and >500cells/
mm®, with the highest prevalence marked within
350-500cells/ mm?®. The least was within 200-350cells/
mm?®. The mean CD4 count from this study is higher
than that of Odaibo and Olaleye (2013), who reported

a mean count of 351cells/ pl from a study conducted.

'The multivariate analysis comparing age with CD4+
count showed a high prevalence in the age group 31-
40 years with CD4+ count <200cells/mm?® which is
consistent with what was recorded by Banas et al.
(2013).'This result suggests that patients whose CD4
count range between 100-350 cells/ mm?are at risk of
HEV infection. The statistical analysis comparing the
age with CD4 count shows a significant relationship
between the mean age and CD4 count of HIV indi-
viduals that are positive to anti-HEV IgM since the
mean age and CD4 count are significantly different

(p-value < o level 0.05).

Findings from this study suggests that socioeconom-
ic status and education is generally the biggest factor
behind higher rates of HEV infection irrespective of
age, sex, location, occupation, and other factors.

Proper management and screening for hepatitis E vi-
rus and HIV should be reinforced in order to identi-
fy those at risk of transmission to whom preventive
measure can be instituted, through the most eftective
approach. Government’s intervention is solicited for
provision of molecular laboratory for proper diagnosis
of HEV and other infection in order to enhance safe-
ty for immunocompromised patient. PCR testing for
HEV RNA should be conducted for HIV-infected
persons (especially those with low CD4 cell counts).
HEV remains an under-recognized and significant
public health problem in Ogbomoso, and this calls for

turther investigation.
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